Introduction: The use of gemcitabine may lead to numerous adverse effects ranging from mild to very severe, such as interstitial pneumonitis. The diagnosis of this complication is based on multiple laboratory fi ndings, radiographic evidence, and high clinical suspicion. Presented is a case report of a patient who met these criteria and had onset consistent with drug-induced interstitial pneumonitis. Case Presentation: A 76-year-old White female was treated with gemcitabine for pancreatic cancer. Two months after the initiation of therapy, she was admitted to the hospital for worsening dyspnea and cough. High clinical suspicion, bilateral interstitial opacities on chest x-ray, worsening pulmonary status, and onset 2 months after initiation of therapy led to the diagnosis of gemcitabineinduced interstitial pneumonitis. Steroid therapy with prednisone was initiated, and the patient's clinical symptoms and radiographic fi ndings improved. Discussion: Gemcitabine-induced interstitial pneumonitis is well described in the literature. It is a rare but serious complication associated with gemcitabine therapy in which patients present with worsening dyspnea. Most patients only require supportive care and discontinuation of the drug for treatment, but in severe cases supplemental oxygen and steroid therapy must be used before resolution of symptoms. It is important to obtain an accurate medication history to evaluate for other potentially pulmonary toxic medications. Radiographic fi ndings such as bilateral infi ltrates should be completely resolved after therapy. Conclusion: Radiographic fi ndings, clinical symptoms, and clinical suspicion can lead to early recognition of interstitial pneumonitis from gemcitabine. Physician awareness of this adverse effect and early recognition are keys to providing prompt treatment in resolving symptoms and decreasing mortality.
G emcitabine is an antineoplastic agent used for the treatment of cancers such as non-small-cell lung and pancreatic cancer. Antineoplastic agents are vital to patient outcomes due to the high mortality rate of untreated forms of cancer. Gemcitabine is a pyrimidine antimetabolite that inhibits DNA synthesis thus affecting many organ systems. Common adverse events include myelosuppression, dyspnea, nausea, and vomiting. The severity and duration of dyspnea vary based on individual factors. A severe form of lung toxicity associated with gemcitabine is known as interstitial pneumonitis, which involves acute or chronic interstitial fi brosis of the lung with the tissues becoming stiff and scarred. The fi brosis of the lung interferes with the patient's ability to breathe. The incidence of interstitial Volume 49, October 2014 pneumonitis from gemcitabine is estimated at 1% to 2% when the drug is used as a single agent in treatment. 1 The incidence may increase when combined with other agents potentially associated with pulmonary toxicity and should be treated early to improve chances of recovery. Underlying pulmonary dysfunction increases the risk of gemcitabine-induced pulmonary toxicity. 2 The exact mechanism of lung toxicity remains unknown; however, proposed mechanisms have been documented in the literature. One proposed mechanism of toxicity is the release of cytokines in the body, which could result in damage to areas throughout the body. This process could lead to capillary leak syndrome or pulmonary edema. 3 The diagnosis of interstitial pneumonitis is difficult due to the multiple etiologies of lung dysfunction and should include other likely diagnoses consistent with bilateral interstitial opacities on chest x-ray and worsening respiratory status. Myelosuppression, a common and well-documented adverse event with gemcitabine use, increases the likelihood of acquiring an infection that could decrease lung function. 4 This article follows a patient who presented with increased cough and dyspnea that progressed to respiratory failure. The patient was diagnosed with interstitial pneumonitis likely secondary to gemcitabine. This case report follows the progression of the illness, the treatment, and her response to treatment.
PATIENT CASE
A 76-year-old White female was sent to the hospital by her primary care physician in February 2012 due to increased cough and shortness of breath. Her medical history was signifi cant for pancreatic cancer, hypertension, atrial fi brillation, anemia, type 2 diabetes mellitus, sleep apnea, gastroesophageal refl ux disease, and hypothyroidism. Her surgical history consisted of an appendectomy, cholecystectomy, and a distal pancreatectomy and splenectomy, with excision of her posterior gastric wall 3.5 months prior. She had no history of alcohol abuse, illicit drug use, or smoking. She had no known drug allergies. Her daily medications included lisinopril 20 mg, metformin 1,000 mg, meclizine 75 mg, omeprazole 20 mg, levothyroxine 75 mcg, amiodarone 400 mg, and losartan 50 mg. She also received metoprolol tartrate 25 mg twice daily. Lorazepam 0.5 mg twice daily and prochlorperazine 10 mg every 6 hours were available on an as-needed basis.
She received her fi rst dose of chemotherapy with 1,800 mg of gemcitabine (1,200 mg/m 2 ) in December 2011 for pancreatic cancer. She was treated once weekly with the dose of 1,800 mg. The patient received 6 doses of gemcitabine prior to admission, having completed her second cycle of therapy (dose once weekly for 3 weeks followed by a 1 week rest).
Upon arrival to the hospital, she had an oxygen saturation of 85% on room air. Her oxygen saturation increased to 89% on 4 L of oxygen. She weighed 127.6 lbs and was 62 in. tall with a body mass index of 29. Her vital signs included blood pressure of 134/63 mm Hg, heart rate of 62 beats per minute, respiration rate of 18 breaths per minute, and temperature of 99°F. Laboratory tests revealed a white blood cell count of 11.2 x10 3 /μL (reference range, 4.0-10.0 x 10 3 /μL) and a platelet level of 842 x 10 3 / μL (150-400 x 10 3 /μL). The patient's serum creatinine was 1.07 mg/dL. Radiography of the patient's chest showed bilateral interstitial pulmonary opacities with borderline cardiomegaly.
The patient's initial differential diagnosis included a drug-induced process, possible infection, or pulmonary edema. Diagnosis was believed to be drug-induced interstitial pneumonitis due to gemcitabine and amiodarone, given the radiographical evidence. Both agents were discontinued during evaluation. The patient's treatment course consisted of prednisone 60 mg twice daily on hospital day 6 through hospital day 11. Her lung function improved during the course of therapy until she was able to be taken off oxygen therapy on day 10. Radiography did not show complete resolution but did indicate improvement with the clearance of a significant level of the infi ltrates. The patient's blood glucose levels increased while she was on steroid therapy, and she required frequent monitoring and treatment with an insulin sliding scale. She was given a prescription for prednisone 60 mg daily upon discharge and instructed to follow-up with a pulmonologist and her oncologist regarding her pancreatic cancer treatment with gemcitabine because the agent had been discontinued during the visit due to the development of respiratory hypoxia. On a follow-up visit with her physician 1 month after discharge, radiography showed interval improvements in the right pleural effusion. Neither of the presumed offending agents was restarted during the visit; it is unclear whether either agent was restarted in the future.
DISCUSSION
Drug-induced pulmonary toxicity due to cancer treatment with gemcitabine is a well-documented adverse effect. Most adverse events are mild to moderate in severity and require only supportive care.
A MEDLINE search of the literature was performed from 1946 to 2013 to determine the association of gemcitabine and severe pulmonary toxicity requiring hospitalization and treatment with corticosteroids. Search terms were gemcitabine and pneumonitis, gemcitabine and pulmonary toxicity, and adverse effects of gemcitabine. Several reports of gemcitabine-induced pulmonary toxicity were found. One case study revealed interstitial pneumonitis with gemcitabine in combination with cisplatin in which gemcitabine was believed to be the causative agent and required 3 months of steroid therapy. 5 Another case report documented interstitial pneumonitis in a patient who smoked cigarettes when treated solely with gemcitabine. The patient was treated with gemcitabine 1,000 mg/m 2 on days 1, 8, and 15 every 28 days. One week after the second dose, the patient experienced pulmonary complications due to treatment. 6 A case report of a female patient treated for palliation after cancer remission with gemcitabine was diagnosed with interstitial pneumonitis. She received gemcitabine with a dosing regimen of 800 mg/m 2 on days 1, 14, and 28 every 4 weeks for a completion of 1.5 cycles. The patient experienced pulmonary-related complications 8 weeks after the initiation of therapy. 7 Many case reports in the literature show severe pulmonary toxicity in patients receiving combination therapy or treatment for advanced metastatic pancreatic cancer or in patients who had previous lung damage from cigarettes.
The 76-year-old female presenting in our case was admitted shortly after initial therapy with the offending agent, and her lung function rapidly improved once therapy with corticosteroids was initiated. The patient had no known history of pulmonary dysfunction and was on concurrent amiodarone therapy for atrial fi brillation for greater than 5 years when she began chemotherapy. Amiodarone is well documented in the literature to cause pulmonary toxicity including acute respiratory distress syndrome and interstitial pneumonitis. The percentage of patients affected by this adverse event ranges in the literature from 1% to 10%. 8, 9 The patient's risk factors for development of pulmonary toxicity from amiodarone included an age greater than 60 years and duration of therapy greater than 6 months. 10 Furthermore, risk of pulmonary toxicity increases at a dose of greater than 400 mg daily; however, it has been documented to occur at lower doses. [11] [12] [13] [14] The proposed mechanism of pulmonary toxicity is thought to occur from long-term treatment secondary to accumulation of the drug in the tissues; however, some reports have shown the toxicity occurring at any point during therapy. Although physicians were not able dismiss amiodarone as a potential cause, gemcitabine was ruled as the causative agent by physicians based on the initiation of therapy and onset of symptoms. Previous case reports have shown the onset of symptoms of gemcitabine-induced interstitial pneumonitis to appear within the fi rst few months of therapy. Despite being on amiodarone therapy, the onset of symptoms 2 months after chemotherapy correlated with the onset described in the gemcitabine literature.
Use of the Naranjo adverse drug reaction probability scale in this patient indicated a possible relationship with a score of 4. 15 The patient's improvement from the treatment of corticosteroid therapy increases the likelihood that this was the causative agent. However, neither agent was rechallenged, so ultimate causality was not established.
CONCLUSION
We report a possible case of gemcitabine-induced interstitial pneumonitis. Although there is no specifi c mechanism identifi ed to cause the damage, proposed mechanisms have been reported. It is unclear why some patients present with severe pulmonary toxicity and others present with a milder form of dyspnea. This patient had no history of underlying lung dysfunction before receiving the drug; however, she was taking amiodarone, which could have exacerbated the effects of gemcitabine. Based on the time period for the initiation of gemcitabine and the long-term use of amiodarone, it was concluded that the offending agent was likely gemcitabine. Increasing awareness of the potential risk of gemcitabine-induced interstitial pneumonitis will better prepare clinicians to recognize and treat this condition early in therapy, which may help prevent associated complications and improve mortality.
